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(57)  Animaging control device includes: a region di-
viding unit (50) that divides a taken image into a plurality
of regions; a luminance value calculating unit (52) that
calculates the average luminance value of each region
obtained by division by the region dividing unit (50); a
region identifying unit (54) thatidentifies a region in which
the average luminance value calculated by the luminance
value calculating unit (52) is equal to or greater than a
predetermined threshold value; a photometric range de-
ciding unit (56) that, when the period of time for which
the average luminance value of the region identified by
the region identifying unit (54) is equal to or greater than
the threshold value is a period of time equal to or greater
than afirst predetermined period and smaller than a sec-
ond predetermined period, decides that the region iden-
tified by the region identifying unit (54) represents a new
photometric range; and a signal processing unit (58) that
performs imaging auto-control with respect to the new
photometric range decided by the photometric range de-
ciding unit (56).
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Description
Field
[0001] The presentinventionrelatestoanimaging con-

trol device, an endoscope system, and an imaging control
method.

Background

[0002] A technology is known in which, during a lapar-
oscopic surgery performed using a rigid endoscope,
autofocusing of an imaging device is controlled by ex-
cluding the body parts that are not appropriate as the
focus position of the imaging device (for example, refer
to Patent Literature 1).

Citation List
Patent Literature

[0003] [Patent Literature 1] Japanese Patent Applica-
tion Laid-open No. 2011-139760

Summary
Technical Problem

[0004] In Patent Literature 1, autofocus control is pre-
vented from being performed at a body part that is not
appropriate for focusing. Hence, an inappropriate body
partis prevented from coming into focus. However, when
the focus is on any one of a plurality of unexcluded body
parts, there is a possibility that the body part in focus is
not the operator-desired body part. This issue is not lim-
ited to autofocusing control, but is identical across the
overall imaging auto-control such as automatic gain con-
trol and automatic white balance control.

[0005] It is an objective of the application concerned
to provide an imaging control device, an endoscope sys-
tem, and an imaging control method that enable perform-
ing imaging auto-control by setting the operator-desired
body part as the photometric range.

Solution to Problem

[0006] An imaging control device according to an em-
bodiment of the present disclosure comprising: a region
dividing unit that divides a taken image into a plurality of
regions; a luminance value calculating unit that calcu-
lates average luminance value of each region obtained
by division by the region dividing unit; a region identifying
unit that identifies a region in which the average lumi-
nance value calculated by the luminance value calculat-
ing unit is equal to or greater than a predetermined
threshold value; a photometric range deciding unit that,
when period of time for which average luminance value
of the region identified by the region identifying unit is
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equal to or greater than the threshold value is a period
of time equal to or greater than a first predetermined pe-
riod and smaller than a second predetermined period,
decides that the region identified by the region identifying
unit represents a new photometric range; and a signal
processing unit that performs imaging auto-control with
respect to the new photometric range decided by the pho-
tometric range deciding unit.

[0007] An endoscope system according to an embod-
iment of the present disclosure comprising: the imaging
control device according toan embodiment of the present
disclosure; an imaging device that, under control of the
imaging control device, takes image of an affected area;
and a light source that is installed in the imaging device
and that bombards light onto the affected area, wherein
the imaging control device decides on new photometric
range based on change in luminance value attributed to
reflected light that is formed by reflection of the light,
which is bombarded by the light source unit, from a pro-
cedure tool.

[0008] Animaging control method according to an em-
bodiment of the present disclosure comprising: a step for
dividing a taken image into a plurality of regions; a step
for calculating average luminance value of each region
obtained by division; a step for identifying a region in
which the calculated average luminance value is equal
to or greater than a predetermined threshold value; a
step for deciding that, when period of time for which av-
erage luminance value of the identified region is equal
to or greater than the threshold value is a period of time
equal to or greater than a first predetermined period and
smaller than a second predetermined period, includes
deciding on the identified region as a new photometric
range; and a step for performing imaging auto-control
with respect to the new photometric range.

[0009] According to the application concerned, it be-
comes possible to perform imaging auto-control by set-
ting the operator-desired body part as the photometric
range. Brief Description of Drawings

FIG. 1 is a diagram that schematically illustrates an
exemplary configuration of an endoscope system
according to an embodiment.

FIG. 2 is a block diagram illustrating an exemplary
configuration of an imaging device according to the
embodiment.

FIG. 3 is a block diagram illustrating an exemplary
configuration of a CCU according to the embodi-
ment.

FIG. 4 is a diagram for explaining an operation of
dividing a taken image into regions.

FIG.5is a flowchart for explaining an exemplary flow
of a CCU control operation according to the embod-
iment.

FIG. 6 is a diagram that visually illustrates the aver-
age luminance values in a taken image.

FIG. 7 is a diagram for explaining the condition in
which aluminance value becomes equal to or great-
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er than a predetermined threshold value.

FIG. 8 is a diagram that visually illustrates the aver-
age luminance values in a taken image in which a
reflecting object is captured.

FIG. 9 is a diagram for explaining a method for
changing the photometric range.

Description of Embodiments

[0010] An exemplary embodiment of the application
concerned is described below in detail with reference to
the accompanying drawings. However, the application
concerned is not limited by the embodiment. Moreover,
when a plurality of embodiments is present, it is possible
to have combinations of the embodiments. In the embod-
iment described below, identical constituent elements
are referred to by the same reference numerals, and their
explanation is not repeatedly given.

[Embodiment]

[0011] Explained below with reference to FIG. 1 is an
endoscope system according to the embodiment. FIG. 1
is a diagram that schematically illustrates an exemplary
configuration of the endoscope system according to the
embodiment.

[0012] As illustrated in FIG. 1, an endoscope system
1 includes a rigid mirror 10, a camera head 12, a CCU
(Camera Control Unit) 14, and a display device 16. The
endoscope system 1 obtains in-vivo images using the
rigid mirror 10 and the camera head 12. For example,
the endoscope system 1 is used by an operator such as
a doctor during a laparoscope surgery.

[0013] The rigid mirror 10 has an elongated tubular
shape and is rigid in nature. The rigid mirror 10 is inserted
into the body of a patient. For example, the rigid mirror
10 is inserted into the abdominal region of a patient. The
rigid mirror 10 is configured using a plurality of optical
lenses 22. At the front end thereof, the rigid mirror 10
includes a light source unit 24 that bombards a light sup-
plied from a light source device (not illustrated). Thus,
the light source unit 24 bombards a light into the body of
the patient. The light bombarded by the light source unit
24 is collected by the optical lenses 22. As a result, an
opticalimage is generated. The optical image thatis gen-
erated as a result of light collection by the optical lenses
22 is then output to the camera head 12. Meanwhile, in
the present embodiment, although the endoscope sys-
tem 1 includes the rigid mirror 10, it can alternatively in-
clude a flexible mirror as the endoscope.

[0014] The camera head 12 performs imaging with re-
spect to the optical image obtained from the rigid mirror
10, and outputs the imaging result. The camera head 12
performs imaging with respect to the opticalimage, which
is formed as a result of light collection in the rigid mirror
10, under the control of the CCU 14; and outputs an im-
aging signal. The camera head 12 and the CCU 14 are
connected by a cable 26. Thus, the camera head 12 out-
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puts the imaging signal to the CCU 14 via the cable 26.
The camera head 12 can also be called an imaging de-
vice. Regarding a configuration of the camera head 12,
the explanation is given later.

[0015] The CCU 14 comprehensively controls the
camera head 12 and the display device 16. The CCU 14
processes the imaging signal that is input from the cam-
era head 12 via the cable 26, and generates an image
signal. Then, the CCU 14 outputs the image signal to the
display device 16. As a result, an image gets displayed
in the display device 16. The CCU 14 and the display
device 16 are connected by a cable 28. Thus, the CCU
14 outputs the image signal to the display device 16 via
the cable 28. The CCU 14 can also be called an imaging
control device. Regarding a configuration of the CCU 14,
the explanation is given later.

[0016] The display device 16 displays images. For ex-
ample, based on an image signal input from the CCU 14,
the display device 16 displays a biological image of the
patient. The display device 16 is a display such as a liquid
crystal display (LCD) or an organic EL (Organic Electro-
Luminescence) display.

[0017] In the present embodiment, imaging auto-con-
trol is performed based on the changes occurring in the
luminance value of a taken image that is taken during a
medical procedure. For example, when there is a move-
ment of a procedure tool (for example, a surgical knife),
there a change in the concerned portion. Particularly, a
metallic procedure tool reflects the illumination light com-
ing from the light source unit 24, thereby resulting in an
increase in the luminance value. In that regard, the op-
erator can use the illumination light and the procedure
tool to temporarily and intentionally reflect the light so as
to create a location within a specific region inside the
body at which the luminance value becomes equal to or
greater than a predetermined threshold value, and hence
can specify the location on which attention is to be fo-
cused during the procedure. In the present embodiment,
the location having the luminance value to be equal to or
greater than the threshold value is determined to be the
region on which the operator wishes to focus attention,
and optimum imaging auto-control is performed with re-
spect to that region.

[Configuration of imaging device]

[0018] Explained below with reference to FIG. 2 is an
exemplary configuration of the imaging device according
to the embodiment. FIG. 2 is a block diagram illustrating
an exemplary configuration of the imaging device accord-
ing to the embodiment.

[0019] The camera head 12 includes an optical lens
30, an imaging device 32, a driving unit 34, a signal
processing unit 36, and a communication unit 38.
[0020] The optical lens 30 can be configured using one
or more lenses. The optical lens 22 can also serve as
the last-stage lens of the rigid mirror 10. The optical lens
30 is configured to be movable along the light axis. As a
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result of being movable along the light axis, the optical
lens 30 is equipped with a zooming function for varying
the angle of view and a focusing function for varying the
focal position. An optical image passes through the op-
tical lens 30 and gets input to the imaging device 32.
[0021] The imaging device 32 takes images of a pho-
tographic subject under the control of the driving unit 34.
The imaging device 32 receives the optical image formed
by the optical lens 22, and converts the optical image
into an electrical signal. For example, the imaging device
32 performs photoelectric conversion of the received op-
tical image to convert it into an electrical signal (analog
signal), and outputs the electrical signal to the signal
processing unit 36. The imaging device 32 can be imple-
mented using, for example, a CCD (Charge Coupled De-
vice) image sensor or a CMOS (Complementary Metal
Oxide Semiconductor).

[0022] The driving unit 34 controls the entire camera
head 12 according to an operation signal corresponding
to an operation input by the user via an operating unit
(not illustrated), and according to a driving signal re-
ceived from the CCU 14. For example, the driving unit
34 controls the zooming function and the focusing func-
tion of the optical lens 30, and varies the magnification
and the focal point of the taken image obtained by the
imaging device 32.

[0023] The signal processing unit 36 performs a variety
of signal processing with respect to the signal received
from the imaging device 32. For example, the signal
processing unit 36 performs A/D (Analog/Digital) conver-
sion with respect to the signal received from the imaging
device 32, and generates an imaging signal. Then, the
signal processing unit 36 outputs the generated imaging
signal to the communication unit 38.

[0024] The driving unit 34 and the signal processing
unit 36 are implemented when, forexample, a CPU (Cen-
tral Processing Unit) or an MPU (Micro Processing Unit)
execute a program, which is stored in a memory unit (not
illustrated), using a RAM as the work area. Alternatively,
the driving unit 34 and the signal processing unit 36 can
be implemented using an integrated circuit such as an
ASIC (Application Specific Integrated Circuit) oran FPGA
(Field Programmable Gate Array). Still alternatively, the
driving unit 34 and the signal processing unit 36 can be
implemented using a combination of software and hard-
ware.

[0025] The communication unit 38 sends a variety of
information to and receives a variety of information from
the CCU 14. For example, the communication unit 38
converts the imaging signal, which is received from the
signal processing unit 36, into a predetermined signal
format to be output to the CCU 14. Then, the signal
processing unit 36 outputs the imaging signal, which has
been converted into a predetermined signal format, to
the CCU 14. Moreover, the communication unit 38 re-
ceives, from the CCU 14, a driving signal meant for con-
trolling the zooming function and the focusing function of
the optical lens 22.
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[Configuration of CCU]

[0026] Explained below with reference to FIG. 3 is an
exemplary configuration of the CCU according to the em-
bodiment. FIG. 3 is a block diagram illustrating an exem-
plary configuration of the CCU according to the embod-
iment.

[0027] The CCU 14 includes a first communication unit
40, a second communication unit 42, and a control unit
44. The CCU 14 is a control device that comprehensively
controls the camera head 12 and the display device 16.
[0028] The first communication unit40 sends a variety
of information to and receives a variety of information
from the camera head 12. For example, the first commu-
nication unit 40 receives an imaging signal that is input
from the camera head 12 via the cable 26. Then, the first
communication unit 40 outputs the imaging signal, which
is received from the camera head 12, to the control unit
44. Moreover, the first communication unit 40 sends a
driving signal, which is meant for controlling the driving
of the camera head 12, to the camera head 12 via the
cable 26.

[0029] The second communication unit 42 sends a va-
riety ofinformation to and receives a variety of information
from the display device 16. For example, the second com-
munication unit 42 sends an imaging signal to the display
device 16 via the cable 28.

[0030] The control unit 44 controls, for example, the
imaging operation of the camera head 12 and a variety
of processing related to the display operation of the dis-
play device 16. For example, the control unit 44 gener-
ates a driving signal meant for controlling the driving of
the camerahead 12. In the present embodiment, the con-
trol unit 44 generates a driving signal meant for bringing
the operator-desired body part into focus.

[0031] The control unit 44 isimplemented when a CPU
or an MPU executes a program, which is stored in amem-
ory unit (not illustrated), using a RAM as the work area.
Alternatively, the control unit 44 can be implemented us-
ing an integrated circuit such as an ASIC or an FPGA.
Still alternatively, the control unit 44 can be implemented
using a combination of software and hardware.

[0032] The control unit 44 includes a region dividing
unit 50, a luminance value calculating unit 52, a region
identifying unit 54, a photometric range deciding unit 56,
a signal processing unit 58, a display control unit 60, and
a communication control unit 62.

[0033] The region dividing unit 50 performs a division
operation with respect to a taken image that is received
by the first communication unit 40. For example, the re-
gion dividing unit 50 divides the taken image, which is
received by the first communication unit 40, into a plurality
of regions.

[0034] FIG. 4is a diagram for explaining the operation
of dividing a taken image into regions. With reference to
FIG. 4, the direction parallel to the X axis represents the
horizontal direction, and the direction parallel to the Y
axis represents the vertical direction. In FIG. 4, a taken
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image IM s illustrated. The region dividing unit 50 divides
the taken image IM into a plurality of regions 70. For
example, the region dividing unit 50 divides the taken
image IM into eight regions in the horizontal direction and
eight regions in the vertical direction, and thus divides
the taken image IM1 into 64 regions 70. Herein, the di-
vision count of the taken image IM and the dimensions
of the regions 70 set in the region dividing unit 50 are
arbitrary, and can be arbitrarily changed according to the
design.

[0035] Returning to the explanation with reference to
FIG. 3, the luminance value calculating unit 52 calculates
the luminance value of the taken image. For example,
the luminance value calculating unit 52 calculates the
luminance value of each region in the taken image IM as
obtained by division by the region dividing unit 50. For
example, the luminance value calculating unit 52 calcu-
lates the average luminance value of each region in the
taken image IM as obtained by division by the region
dividing unit 50.

[0036] Based on the calculation result obtained by the
luminance value calculating unit 52, the region identifying
unit 54 identifies a predetermined region. Thus, based
on the calculation obtained by the luminance value cal-
culating unit 52, the region identifying unit 54 identifies
the region 70 in which the luminance value exceeds a
predetermined threshold value. The predetermined
threshold value implies, forexample, the luminance value
at which what is called overexposure occurs. However,
that is not the only possible case. Meanwhile, for exam-
ple, if a plurality of regions 70 exceeds the predetermined
threshold value, then the region identifying unit 54 can
identify the regions 70 having the maximum luminance
value. In the present embodiment, at the operator-de-
sired location of attention inside the body of the patient,
when the operator intentionally reflects the light using a
procedure tool, the region identifying unit 54 identifies
the regions in which the luminance value is equal to or
greater than the predetermined threshold value.

[0037] The photometric range deciding unit 56 decides
on the photometric range. The photometric range can be
the operator-desired range of attention. The photometric
range deciding unit 56 decides on the photometric range
based on the regions 70 that are identified by the region
identifying unit 54 to have the luminance value exceeding
the predetermined threshold value. If the period of time
for which the average luminance value of the region iden-
tified by the region identifying unit 54 is equal to or greater
than a threshold value is equal to or greater than a first
predetermined period and is smaller than a second pre-
determined period, then the photometric range deciding
unit 56 decides that the region identified by the region
identifying unit 54 represents a new photometric range.
The first predetermined period is, for example, approxi-
mately equal to a few seconds. However, that is not the
only possible case. The second predetermined period is,
for example, approximately equal to few tens of seconds.
However, that is not the only possible case. More partic-
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ularly, the period of time equal to or greater than the first
predetermined period and smaller than the second pre-
determined period is large enough to enable determina-
tion of the fact that the operator is intentionally reflecting
the light using a procedure tool. In the example illustrated
in FIG. 4, the photometric range deciding unit 56 decides
on, for example, a photometric range 72. Herein, the pho-
tometric range 72 is a region equivalent to nine regions
70. As illustrated in FIG. 4, the photometric range is not
limited to be the smallest unit such as a single region 70,
and can be a region such as the photometric range 72
formed by a plurality of regions 70 representing the small-
est units. Moreover, according to the features of the de-
tection target, the photometricrange 72 can appropriately
change to be horizontally long or vertically long.

[0038] The signal processing unit 58 performs a variety
of processing with respect to the imaging signal received
from the first communication unit 40. For example, the
signal processing unit 58 performs imaging auto-control
such as autofocusing, automatic gain control, and auto-
matic white balance control. Moreover, the signal
processing unit 58 can perform other known types of
processing with respect to the photometric range 72 de-
cided by the photometric range deciding unit 56.

[0039] In the autofocusing control, for example, in the
taken image IM, the signal processing unit 58 extracts,
for each region 70, the high-range component and the
midrange component of the imaging signal. For example,
the signal processing unit 58 calculates the optimum driv-
ing state of the optical lens 30 in which the ratio of the
high-range component and the midrange component,
from among the imaging components of the photometric
range 72 decided by the photometric range deciding unit
56, is the highest. In the autofocusing control, the signal
processing unit 58 outputs a driving signal meant for con-
trolling the optical lens 30 in the optimum driving state.
As aresult, the optical lens 30 becomes able to bring the
photometric range 72, which is decided by the photomet-
ric range deciding unit 56, into focus.

[0040] In the automatic gain control, for example, in
the taken image IM, the signal processing unit 58 per-
forms gain adjustment based on the average luminance
value and the maximum luminance value of each region
70. For example, the signal processing unit 58 applies
gain to the imaging signal of the taken image IM in such
a way that the photometric range 72, which is decided
by the photometric range deciding unit 56, has the same
luminance value as the target luminance value. As a re-
sult, an easy-to-view video level is achieved.

[0041] In the automatic white balance control, for ex-
ample, in the taken image IM, the signal processing unit
58 calculates the RGB components in each region 70.
For example, with respect to an achromatic photographic
subject included in the photometric range decided by the
photometric range deciding unit 56, the signal processing
unit 58 achieves the optimum white balance by applying
gain in such a way that the RGB components have the
same level to each other.
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[0042] The display control unit 60 controls the display
device 16. The display control unit 60 displays, for ex-
ample, the taken image IM in the display device 16. For
example, in the display device 16, the display control unit
60 displays the taken image IM that has been subjected
to imaging auto-control.

[0043] The communication control unit 62 controls the
first communication unit 40 for controlling the communi-
cation between the camera head 12 and the CCU 14.
For example, the communication control unit 62 controls
the first communication unit 40 and sends, to the camera
head 12, a driving signal meant for controlling the driving
state of the optical lens 30.

[0044] Moreover, the communication control unit 62
controls the second communication unit 42 for controlling
the communication between the CCU 14 and the display
device 16. For example, the communication control unit
62 controls the second communication unit42 and sends
an imaging signal regarding the taken image to be dis-
played in the display device 16.

[Control operation]

[0045] Explained below with reference to FIG. 5 is a
CCU control operation according to the embodiment.
FIG. 5 is a flowchart for explaining an exemplary flow of
the CCU control operation according to the embodiment.
[0046] The control unit 44 divides the taken image into
a plurality of regions (Step S10). More particularly, the
region dividing unit 50 divides the taken image IM into a
plurality of regions 70 as illustrated in FIG. 4. Then, the
system control proceeds to Step S12.

[0047] The controlunit44 calculatesthe luminance val-
ue of each region (Step S12). More particularly, in the
taken image IM, the luminance value calculating unit 52
calculates the average luminance value of each region
70.FIG.6isadiagramthatvisually illustrates the average
luminance values in the taken image IM. In FIG. 6 are
illustrated the region-by-region luminance values. As il-
lustrated in FIG. 6, as a result of calculating the average
luminance value of each region 70, the luminance value
calculating unit 52 can obtain luminance value informa-
tion 80 in which the luminance values are visually illus-
trated in the form of asperity. Then, the system control
proceeds to Step S14.

[0048] The control unit 44 determines whether or not
any region has the luminance value to be equal to or
greater than a threshold value (Step S14). More partic-
ularly, based on the luminance value of each region 70
as calculated by the luminance value calculating unit 52,
the region identifying unit 54 determines whether or not
any region 70 has the luminance value equal to or greater
than a predetermined luminance value.

[0049] Explained below with reference to FIG. 7 is the
condition in which a luminance value becomes equal to
or greater than a predetermined threshold value. FIG. 7
is a diagram for explaining the condition in which a lumi-
nance value becomes equal to or greater than a prede-
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termined threshold value. As illustrated in FIG. 7, a re-
flecting object 90 is captured in the taken image IM. In
the present embodiment, the reflecting object 90 repre-
sents a procedure tool such as a surgical knife used by
the operator. FIG. 8 is a diagram that visually illustrates
the luminance values in the taken image IM in which a
reflecting object is captured. In FIG. 8 is illustrated lumi-
nance value information 82 indicating the region-by-re-
gion luminance values. The luminance value information
82 contains a high-luminance region 82a in which the
luminance value is prominently high due to the reflection
from the reflecting object 90. For example, the region
identifying unit 54 detects the high-luminance region 82a
based on the luminance value information 82, and iden-
tifies it as the region having the luminance value equal
to or greater than a predetermined threshold value. Thus,
if a region having the luminance value to be equal to or
greaterthan athreshold value is determined to be present
(Yes at Step S14), then the system control proceeds to
Step S16. On the other hand, if a region having the lu-
minance value to be equal to or greater than a threshold
value is determined to be absent (No at Step S14), then
the system control proceeds to Step S28.

[0050] If the determination at Step S14 indicates Yes,
then the control unit 44 determines whether or not, in the
identified region, the duration for which the luminance
value is equal to or greater than the threshold value is
equal to or greater than the first predetermined period
(Step S16). More particularly, the photometric range de-
ciding unit 56 uses a counter (notillustrated) to determine
whether or not the duration for which the luminance value
is equal to or greater than the threshold value is equal to
or greater than the first predetermined period. If the du-
ration for which the luminance value is equal to or greater
than the threshold value is determined to be equal to or
greater than the first predetermined period (Yes at Step
S16), then the system control proceeds to Step S18. On
the other hand, if the duration for which the luminance
value is equal to or greater than the threshold value is
determined not to be equal to or greater than the first
predetermined period (No at Step S16), then the system
control proceeds to Step S28.

[0051] If the determination at Step S16 indicates Yes,
then the control unit 44 determines whether or not, in the
identified region, the duration for which the luminance
value is equal to or greater than the threshold value is
smaller than the second predetermined period (Step
S18). More particularly, the photometric range deciding
unit 56 uses a counter (not illustrated) to determine
whether or notthe duration for which the luminance value
is equal to or greater than the threshold value is smaller
than the second predetermined period. If the duration for
which the luminance value is equal to or greater than the
threshold value is determined to be smaller than the sec-
ond predetermined period (Yes at Step S18), then the
system control proceeds to Step S20. On the other hand,
if the duration for which the luminance value is equal to
or greater than the threshold value is determined not to
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be smaller than the second predetermined period (No at
Step S18), then the system control proceeds to Step S28.
[0052] If the determination at Step S18 indicates Yes,
then the control unit 44 decides on the photometric range
(Step S20). More particularly, the photometric range de-
ciding unit 56 decides that the region identified by the
region identifying unit 54 at Step S14 represents the new
photometric range. Then, the system control proceeds
to Step S22.

[0053] The control unit 44 changes the photometric
range (Step S22). More particularly, the photometric
range deciding unit 56 changes the present photometric
range to the new photometric range decided at Step S20.
[0054] Explained below with reference to FIG. 9 is a
method for changing the photometric range. FIG. 9 is a
diagram for explaining a method for changing the photo-
metric range. In the normal auto-gain control, if momen-
tary changes in the signal are followed, then the bright-
ness of the image undergoes severe changes and the
video becomes more obscure. Hence, the photometric
range is changed while keeping a time constant of a few
seconds to few tens of seconds. In the present embodi-
ment, the region having the luminance value equal to or
greater than the threshold value is used as the index of
the target coordinates of the photometric range. More
particularly, as illustrated in FIG. 9, the photometric range
deciding unit 56 changes the present photometric range
72 to a photometric range 74 centered around the reflect-
ing object 90. As a result of performing such control, the
movement of the photometric range intended for the
practitioner or the assistant of the practitioner can be eas-
ily performed only by a small action using the procedure
tool of the practitioner. Subsequently, the system control
proceeds to Step S24.

[0055] The control unit 44 performs imaging auto-con-
trol (Step S24). More particularly, with respect to the pho-
tometric range changed at Step S22, the signal process-
ing unit 58 performs imaging auto-control such as auto-
focusing, automatic gain control, and automatic white
balance control. Then, the system control proceeds to
Step S26.

[0056] The control unit 44 displays animage in the dis-
play device 16 (Step S26). More particularly, the display
control unit60 displays, in the display device 16, the taken
image that has been subjected to imaging auto-control
by the signal processing unit 58 at Step S24. Then, the
system control proceeds to Step S30.

[0057] If the determination Step S14 indicates No, or
if the determination Step S16 indicates No, or if the de-
termination Step S18 indicates No, then the control unit
44 retains the present photometric range (Step S28).
More particularly, the photometric range deciding unit 56
retains the present photometric range without changing
it. More particularly, when the determination Step S16
indicates No, that is, when the duration for which the lu-
minance value is equal to or greater than the threshold
value is smaller than the first predetermined period, the
photometric range deciding unit 56 retains the present
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photometric range under the assumption that the reflec-
tion is not intentionally caused by the operator. When the
determination Step S18 indicates No, that is, when the
duration for which the luminance value is equal to or
greater than the threshold value is equal to or greater
than the second predetermined period, the photometric
range deciding unit 56 retains the present photometric
range under the assumption that the reflection is origi-
nally present regardless of the intention of the operator.
Then, the system control proceeds to Step S24.

[0058] The control unit 44 determines whether or not
to end the control operation (Step S30). More particularly,
when an operation for ending the control operation is
received and when an operation for switching off the pow-
er source is received, the control unit 44 determines to
end the control operation. If it is determined to end the
control operation (Yes at Step S30), then the operations
illustrated in FIG. 6 are ended. On the other hand, if it is
determined not to end the control operation (No at Step
S30), then the system control returns to Step S10.
[0059] As explained above, in the present embodi-
ment, in a taken image, a certain range centered around
a region having the luminance value to be equal to or
greater than a threshold value is set as the photometric
range to be subjected to imaging auto-control. As aresult,
in the present embodiment, the most suitable image
processing can be performed with respect to the location
on which the operator is focusing attention. In the present
embodiment, the operator can move a procedure tool for
reflecting the light, so that the photometric range can be
changed with ease.

[0060] Moreover, in the present embodiment, the pho-
tometric range can be retained with the aim of ensuring
that, once the procedure is completed, the light does not
getreflected from the procedure tool. Thus, in the present
embodiment, as a result of fixing the photometric range
to the location of performing procedure, the post-proce-
dure condition becomes easy to observe.

[0061] In the present embodiment, it is possible to
make use of the features of the photographing conditions
of a laparoscopic surgery in which a rigid endoscope is
used. As a result, in the present embodiment, during a
laparoscopic surgery in which a rigid endoscope is used,
the photometric range can be set at the location on which
the operator is focusing attention, and optimum imaging
auto-control can be performed.

[0062] Herein, although the application concerned is
described with reference to the abovementioned embod-
iment for a complete and clear disclosure, the appended
claims are not to be thus limited but are to be construed
as embodying all modifications and alternative construc-
tions that may occur to one skilled in the art that fairly fall
within the basic teaching herein set forth. Moreover, the
constituent elements explained above can be appropri-
ately combined. Furthermore, the constituent elements
canbe deleted, substituted, or modified without departing
from the scope of the embodiment described above.
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[0063] An imaging control device, an endoscope sys- 2. The imaging control device according to claim 1,
tem, and an imaging control method according to present wherein, when period of time for which average lu-
embodiment can be used in, for example, a medical de- 5 minance value of the region identified by the region
vice. Reference Signs List identifying unit is equal to or greater than the thresh-
[0064] old value is a period of time either smaller than the
first predetermined period or equal to or greater than
1 endoscope system the second predetermined period, the photometric
10 rigid mirror 10 range deciding unit does not change photometric
12 camera head range.
14 Cccu
16 display device 3. The imaging control device according to claim 1 or
22,30 optical lens 2, wherein
24 light source unit 15
26,28 cable when period of time for which average lumi-
32 imaging device nance value of the region identified by the region
34 driving unit identifying unit is equal to or greater than the
36 signal processing unit threshold value is a period of time equal to or
38 communication unit 20 greater than the first predetermined period and
40 first communication unit smaller than the second predetermined period,
42 second communication unit and
44 control unit when a plurality of regions has average lumi-
50 region dividing unit nance value to be equal to or greater than the
52 luminance value calculating unit 25 threshold value,
54 region identifying unit the photometric range deciding unit decides that
56 photometric range deciding unit region having highest average luminance value
58 signal processing unit represents new photometric range.
60 display control unit
62 communication control unit 30 4. An endoscope system comprising:
the imaging control device according to any one
Claims of claims 1 to 3;
an imaging device that, under control of the im-
1. Animaging control device comprising: 35 aging control device, takes image of an affected
area; and
a region dividing unit that divides a taken image a light source that is installed in the imaging de-
into a plurality of regions; vice and that bombards light onto the affected
a luminance value calculating unit that calcu- area, wherein
lates average luminance value of each region 40 the imaging control device decides on new pho-
obtained by division by the region dividing unit; tometric range based on change in luminance
a region identifying unit that identifies a region value attributed to reflected light that is formed
inwhich the average luminance value calculated by reflection of the light, which is bombarded by
by the luminance value calculating unit is equal the light source unit, from a procedure tool.
to or greater than a predetermined threshold val- 45
ue; 5. Animaging control method comprising:
a photometric range deciding unit that, when pe-
riod of time for which average luminance value a step for dividing a taken image into a plurality
of the region identified by the region identifying of regions;
unitis equal to or greater than the threshold val- 50 a step for calculating average luminance value
ue is a period of time equal to or greater than a of each region obtained by division;
first predetermined period and smaller than a a step for identifying a region in which the cal-
second predetermined period, decides that the culated average luminance value is equal to or
region identified by the region identifying unit greater than a predetermined threshold value;
represents a new photometric range; and 55 a step for deciding that, when period of time for

a signal processing unit that performs imaging
auto-control with respect to the new photometric
range decided by the photometric range decid-

which average luminance value of the identified
region is equal to or greater than the threshold
value is a period of time equal to or greater than
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a first predetermined period and smaller than a
second predetermined period, includes decid-
ing on the identified region as a new photometric
range; and

a step for performing imaging auto-control with
respect to the new photometric range.
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